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CHYCAGO, ILLINOIS, FEBRUARY 20, 1956

The Accident

At approximately 0€11 ,]-'/ February 20, 1956, a Capital Airlines Vickers
Wescount, model 744, N 7404, crashed during the final portion of a landing
appreach at Midway Airport; Chicago, Illinois. Minor injuries were suffered
by only a few of the 37 passengers and the crew of five. The aircraft was

substantially damaged.

History of the Flight

Capital Airlines Flight 141 of Febmary 20, 1956, originated at Willow Run
Alrport, Detroit, Michigan, and was a regularly schednled flight to Chicago.
The cyew consisted of Captain Roger Harrison Taylor, First Officer George Richaxd
Hanst, and Stewardesses Jacqueline V. Sadowski and Gloria Calloway. Captain R, E.
Gilllland, the fifth assigned crew member, was deadheading to Chicago and rede in

the passenger cabin.

Following a weather briefing, which included a review of en route and
terminal weather forecasts, a VFR flight plan was filed.

Departure from Detroit was at 0700, The gross takeoff weight of the air—
eraft was 54,701 pounds, which was below the specified limit; the load was dis-
tributed properly with respact to the center of gravity of the aireraft. :

Kear Chicago Flight 141
The flight later

The flight to the vicinity of Chicago was routine.
reported to the Chicago tower that it was over the shoreline.
reporked passing Kedzie and was cleared to land on rumway 31R.

The fiight was observed to make a right tum to final spproach and appeared

+o descend in a normal manner until over the west side of Cicero Averme (the
eastern boundary of the airport) at an altitude of 25 to 50 feet abowe the ground.
At this point the airplane appeared to decelerate and descend rapidly. The air-
oraft was further observed to strike the ground in & slightly nose-up attitude
seversal hundred feet short of the threshold of the runway, and the top of the
fuselage was seen to break open adjacent to the wing spar to fuselage attachment.
A= the aircraft proceeded domm the runway the landing gear retracted and the air-.
craft then slid on its belly until it came to rest to the left of the rumway,

1,626 feet beyond the point of initjal impact,

= 1/ 311 %imes herein are central standard and are based on the 24-hour clock.
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All occupants left the aircraft through emergency exits or the main cabin
door. The fire department, having been called by tower persomnel, arrived at
the scene before z2ll persons had evacuated the aircraff. However, there was no
fire.

The Chicago weather at 0720 was reported 8s: Sky clear, visibility 6 wiles
smoke; wind north-northwest 7.

Investigation

At the time of the accident runway 31R of Midway Airport was clear except
for approximately two inches of ice and snow along the edges. The aircraft
touched down on its main landing gear on the east taxdway 414 feet short of the
threshold of the runway, and tire marks were visible throughout the distance to
the runmway. No nose gear marks were found. The next discernible marks were
slashes made by the Nos. 1 and 2 propellers, as the blades of these propellers
struck the groumnd. These marks started 343 feet from the runway threshold, and
were regularly spaced & distance of 30 and 50 feet, respectively. Additional
marks indicated that the fuselage had contacted the ground 258 feet in front of
the threshold. First slash marks made by the Nos. 3 and 4 propellers were found
at a point 113 feet before the threshold. It was determined from the pattem of
marks that in proceeding down the rumway the alrcraft gradually swerved and
crossed the left bomndary of the mmway approximately 1,200 feet beyond the
initial eontact point. The aircraft came to rest on a heading of 355 degrees,
1,626 feet fram the point of initial contact and Just to the left of runway 31R.
The main landing gear and the nose gear were found retracted. Captain Taylor sal
that to the best of his lmowledge neither he nor the first officer touched the
landing gear selector lever after it had originally been put in the down and
locked position.

During the slide domn the runway the No. 1 propeller, the No, 4 left exit
window, and the left landing gear door separated from the aireraft and were found
to the left of the runway 70 feet beyond its threshold. Small aircraft frap-
ments such as sheared rivet heads and pleces of skin were found along the grommd
path.

The aircraft sustained major structural damage at the time of landing and
during the subsequent slide. The main landing gear olec struts were completely
bottomed on impact. The left wing lower spar cap failed in the area rearward
of the No. 2 nacelle and the upper spar cap failed adjacent to the fuselage
attachment. Considerable buckling and tearing of the upper left wing skin and
main spar web were found in the general area of the fuselage and the No. 2
nacelle.

The fuselage broke open in the vicinity of the main spar attach freme.
This rupture started at the upper fuselage centerline just to the rear of the
ADF (Automatic Direction Finder) antenna cutout and extended downward and remr-
ward on both sides to the wing fillet, Visual examination of the wing and
fuselage and subsequent lsboratory examination of specimens of the fuselage
gtructure disclosed no evidence of metal fatigue.

The landing gear selector switch, located in the cockpdt, was found in
the "gear-up" position. The landing gear selector valve and its associated



-3 -

actuator were alse found in the "gear-up" position. The gear-down lock pins
were not sheared and the housing into which these lock pins extend was not
damaged. A continulty check of the electrical cireuit between the cockpit gear
selector switch and the selector valve actuator was made and this circult was
found to function in & normal manner. A shallow detent holds the landing gear
gelector lever in either the up or dom position and only a slight force is

" necessary to move the lever when the weight of the aircraft is off the landing
gear and the airspeed i3 above 85 Imots.

The wing flap gearbex mechanical indicator reading and the gearbox 1imit
switch positicne indicated that the wing flaps were in the 40-degree down posi-
tion at the time of impact. The torque tube, which extends cutboard fram the
gearbox on either side, was damaged and failed during the ground slide. Failure
of the torque tubes permitted the flaps to pivot freely. No evidence was found
to indicate that the wing flaps and their asscociated systems had not fmctioned
properly prior to ground impact. Flaps may be positioned either O, 20, 32, 4O,
or 47 degrees. Owing to an interconnection between the throttles and the flap
lever, the flaps will return automatically from the 47-degree to the 40-degree
poslition if one or more of the throttles are advanced more than one—-thirxd.

In the interior of the fuselage all passenger and crew seats were undamaged
and geat-to-floor attachments were intact. All seat belts were in good condi-
tion and fastened to their respective seats. When the main fuselage fracture
ocecurred, both left and right hatracks pulled free from the forward cabin parti-
tion and intermediate fuselage frame attachments, and dropped down to near the

- tops of the sezt backs.

Iwo of the six frangible crash switches and one of the two inertia crzsh
switches actuated on impact. This permitted the crash circuit to release €0y
" into the cargo compartments and methyl bromide to be diecharged into all
engine nacelles.

There was no evidence to indicate any inflight falilure or malfunctioning
of the airframe or flight controls.

Viscomnt aircraft are powered with four turbine-propeller engines. The
propellers are of the full-feathering, nonreversing, congstant-speed type, oach
with four blades made of duralumin. The ratio of the rotating speed of the
turbine to that of the propeller is 9.43:1. The normal turbine operating range
is from 4,750 r. p. n. mindmm ground idling to 14,500 r. p. m. at takeoff.

Hlades of all propellers were damaged in the same general pattern, bent
rearvard with some corl. Examination of the propellers showed them to be in
normal condition othsr than the damsge done ai impact. No operating failure
of detalled parts, abnormal wear, or deterioration of seals was evident. The
dstons of all propellers, when examined, were fully forward, which represented
a blade angle of four degrees.

Investigation revealed that all engines had suffered sabstantial damage.
This damage consisted primarily of the breasking of 811 nose cases, except that
“of No. 2 engine. The propellers and reduction gears of Nos. 1 and 3 engines
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were totally separated from their respective engines. The first stage
canpressor outer casing of No. 1 engine was fractured at the bottom extending
along the inboard side. All blades of the high pressure turbine, portions of
the intermediate nozzle guide vanes, and the low pressure turbine wheel buckets
of this engine were burned in varying amounts. No indication of overheating was
evident in any of the other engines.

First Officer Hanst testified that everything in comnection with the flight
was routine until the final portion of the approach to Chicago. He said that the
captain flew the aircraft from the left pllot's seat and that during the approach
he followed the captain's instructions with regard to lowering the landing gear
and flaps, etc., and still had his left hand on the flap lever when over the sast
boundary of the airport. At this point the captain reduced all power and simul-
taneously called for 47 degrees of flaps. As Hanst moved the flap control to
47 degrees he felt the aircraft decelerate and settle. Glancing at the instru-
ment panel he saw that three of the four 17-degree pitch lights were lighted.
The 17-degree pitch lights are actuated by a blade switch on each of the four pro-
pellers when the blades are at 17 degrees or below and warns the pilots that the
blades are below the 2l-degree pitch position which is nomally the minipum in-
flight blade angle. The filament of one of the light bulbs was found te be broken
when tested during the investigation. First Officer Hanst said: 91 knew that
that was an abnormal situation, and the only way I could think to get omt of it
was to apply power ..." Consequently, he pushed the throttles forward quickly and
when they were three-quarters fully forward the aireraft struck the ground; he
imrediately closed all throttles. Captain Taylor said that during the flight he dids
not see any of the propeller warning lights come on, and thet he did not imow thab i
first officer advanced the throttles during the latter part of the approach.

In addition to the four l7-degree pitch warming lights, a warning light is
provided in the cockpit that is illuminated when the four 21-degree pitch lock
solenoids are energized. The 2l-degree pitch lock functions as an inflight low
pitch stop. The design of the propeller provides that this stop be withdrawn
when the pitch lock solencid, which is incorporated in the propeller control wnit,
is energized and the blade angle required to maintain the selected r. p. nm. is
less than 21 degrees. Three factors which detemine the blade angle are selected
r. p. m., power output of the engine, and airspeed. Energization of the pitch
lock sclenoids nomally is accamplished by switches which are closed by the tele—
scoping action of the landing gear upon landing and when the throttle-actuated
gswitchee are closed by retarding the throttles below the takeoff position. An -
emergency switch is provided in the cockpit to deactivate the pitch lock solenoid
cirenit should it be energized in flight for any reason, as would be indicated by
the pitch lock solencid warning light. Subsequent to the accident, the wiring of
this e¢irevit and the warning light were checked and found to be capable of normal
operation.

Hanst said that prior to taking off at Detroit all propeller-~lock warning
lights were set to daylight brightness by rotating the light covers te their
widest aperture. He also testified that because of the location of the propeller
system lights on the left side of the cockpit some difficulty is experienced
during daylight hours in readily detemmining if the 2l-degree pitch lock solenoid
1light is on, and especially so under certaip cockpit lighting conditlons.
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Captain Taylor testified that during the MBefore Takeoff Check” at Detroit
all propeller warning l1ights functioned in a normal mammer. He described the
f1light from Detroit to Chicago as one which was routine and said that no diffi-
culty was experienced until on final approach. BHe also said that when over the
Kedsie marker at an airspeed of approximately 150 knots the landing gear was
lowered, the three green landing gear indicating lights which i1lluminate when
the gear is dom and locked were seen lighted, and the hydraulic pressure was
within prescribed limits. He further testified that he observed the 2l-degree
pitch lock solenold light to be out. Shortly thereafter the flaps were lowered
to the 30-degree positlon and later to 40 degrees when the aireraft was approach-
ing Cicero Avenus. He said that he estimated the height of the airoraft, when
over Cicero Avenze, to be 50 to 60 feet above the ground and that the airspeed
was approxnately 120 knots. After passing this point, power was rapidly reduced
and he called for 47 degrees of flaps. When power was reduced, the aircraft
dacelerated and descended repidly. There was no apparent yaw and no turbulencs
was noticed, Over the east edge of the airport remp, and at an altitude of about
25 feet, he checked the airspeed again and it was then 105 kmots. Tmmediately
following, when the flareout was started, the airplane did not respond as expected,
but contimed to sink rapldly and struck the ground. The attitunde of the aireraft
at ismpact was approximately five degrees, nose up. The captaln said that during
the attempted flareocut the airecraft responded to the controls; however, the descent
was so rapid that the touchdown occurred almost where the attemptef/nxreont began.
He said that there was no evidence of a stall and the stick shaker2/ did not oper-

ate.

All witnesses to the approach of the alrexaft, including some with Wiscount
piloting experience, said that the approach appeared to be normal. They expected
the aircraft, because of the glide angle and speed, etc., to land farther down the
runway, and were surprised when it setiled so rapidly. None of the witnesses
eculd reconcile the rapid deceleration and drop of the aircraft with its nomal
sttitude and apparent speed at the time.

Several persons who were located near the accident scene said that prior %o
touchdown they saw a break in the top of the fuselage of the aircraft., Thess
paople ware questioned and their exact positions at the time their cbservations
weore made were plotted on a chart,

After the airplane came to rest, Captain (411iland, who had been riding in
the passenger cabin, advised the captain, who was still in the cockpit, that the
passengers were getting out in an orderly mamner. The stewardesses testified
that after the airplane came to rest they directed their atiention to dfferent
sections of the cabin, front and rear, according to their training. The steward-
ess in the rear part attempted to open the main cabin door but was unable to do so.
She then proceeded forward and observed passengers opening the window emergency
exits. A plastic handle of one of these broke and this exit was not opemed. In
all, thres or four of these exits were opened and same passengers left the sirplane
in this mamer. After only & few persons had used the emergemcy exits, the main
cabin door was opened and the remainder departed through this door in an orxderly
manner. The other stewardess said that she was unable to go all the way forward

2/ A stall warning device,
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becanse of pass rs in the aisle, and had helped the other stewardess with th
evacuation ﬁmtﬁz rear of the cabin, In the meantime, Captain Gi1lliland, who
was seatsd forward, made several unsuccessful attempts to open the froant cabdn
door. This door was later opened from the outside. It was estimated that all
passengers were deplsned in approximately three minutes. After leaving the air
craft, passengers were taken by sutamobile and bus to Capital's passenger ter-

The intercommunication system betwsen the cockpit and the main cabin was
disconmected at impact by the operation of the inertia switches. The captain
testified that no inatructions were given the stewardesses throughout the evacu.
ation because Captain Gilliland had reported that the evacuation of pessengers
was proceeding in & normal manner and that he considered no fire hazard to be
involved.

Investigation disclosed that the attempted landing on runway IJ1R was being
made comtrary to the company 's Runway Restriction Data book for Viscount aircrafl,
This book lists the allowable aircraft takeoff and landing weights under varying
conditions of wind and temperature for runways of airports used by the company.
Captain Taylor failed to note a revision to the Data book, issued Jamuary 23,
1956, which indicated the landing weight of the alreraft was approximately 3, 856
pounds in excess of that allowed under existing conditions. The data on this
ronway was intended to prevent am overrun, because of the rupway's effective
length, and has no bearing on this acecident.

Four landing gear actuated awitches constitute a portim of the 2i-degros
plteh lock solenoid eircunit. One, each, on the right and left main landing
. gears are in the positive and negative legs of the circuit, respectively. There
are two like switches mounted fore and aft on the nose gear. The forward switch
is in parallel with the right main gear switch and the aft switch is in parallel
‘with the left main gear switch. Conductivity of one of the two switches in thse
positive leg and one of the two switches in the negative leg will permit the -
propeller to attain blade angles below 21 degrees under certain flight conditioms.
Blade angles below 21 degrees are intended only when the aircraft is on the gromi

Three of the landing gesr switches were found in an unsatisfactory condition
no other irregnlarities were noted in the entire propeller and propeller combrol
system.

: The switch mounted on the right main landing gear was found to contain
water in the switeh housing, including the contact cavity, and showed evidence
of corrosion. The switch operated freely; however, a considersble smount of
corrosion products in gramlsr form were loose inside the switch housing, Sgni-
ficant with reapect to the water found in this switch housing is that the air-
craft was exposed to a 19-degree F. temperature for approxrimately one and one-hall
hours at Detroit, Michigan, prior to takeoff for Chicago, Illinois. This condi-
tion was gimlated in laboratory tests and in about 45 minutes the molsture in th
switch was frozen sc that the contacts would not open.

Initial checks of the landing gear mounted switches revealsd the contacts
of all to be open, except the switch on the left main gear. This switch was foud
to be stuck in the cloeed position. This sticking of the contscts conld be
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['iglicated resdily. Lsboratory exsmination revealed a deposit of silver oxide

@ the contact surfaces. After this deposit was removed, sticking no longer
gerrede It was found during laboratory teats that silver oxlde deposite could
p fored on the contact surfaces when the contacts were bridged by water while
pelectrical potential existed across the contacts.

| The third switch found to be wnsatisfactory was the one mounted on the aft

die of the nose gear. When initially checked at the scene, tids switch was

{id t0 operate in a normal manmner. Subsequent lsboratory examination revealed

| it to be badly damaged as though subjected to fire within the unit and electrical
wisct could not be obtained between any peir ef the contacts. The econdition of

js ewitch, though unsatiafactory, is not believed to be pertinent to this accidemt.

it the time of the accident, Capltal Airlines had not established a system
dpriodic intemal examination of these switches in that examination would be
miwted only in the event a malfunctioning was reported. The night before the
geldant the ssme crew flew the aircraft from Chicago to Detroit and reported thet
i% gircraft operated in a norasl manner.

kring the investigstion, it was determined that a Boeing 377 aircraft was
 mepering for takeoff on runway 31L when the Viscount was approaching remway 31R.
Rizesses reported that the aircraft was parked between the two mmways in &
msition such that the slipstream from ite propsllers during rump wonld bave a
#triental effect on an aircraft in the approach some. None of the witnesses
i wld definitely place the location and heading of the Boeing aircraft when its
gines were actually run up. The ¢rew of the Boeing testified that when the
agine rormap was made, the aircraft was parked in the designated runup area between
reeye 31L and 31R headed southeast, parallel to the runways. Tests were con-
twied by the National Advisory Commitiee for Aeronsutics at Langley Field,
Trginia, using a USAF Bosing KCS7F, the military counterpart of the B-377, These
‘sts showed that the slipstream produced by the propellers of the aircrafi, when
1 vas paxked in an ares comparable to that between rumways 31L and 31R of Midwsy
Urort, could have had no detrimental effect on an aircraft in the approach sone.

it the reguest of the Board, the manufacturer conducted flight teste to
Uteraine Viescount flight characteristics in the event power was suddenly applied
tring an approach when the propellers were being povernmed below the 2l.degree
ik stop. As a part of the tests, a landing was made with gll propeller stops
Uidrom., Throttles were closed during the spproach, the alrcraft was held off
% romwzy to the lowest speed possible, and touchdown was made at sprroximately
;%mta. The elevator control force was considered to be high, bui not sbnormal,
, Ir thie type of landing. The propellers were observed to reach the ground fine
' Hich stop just before the aircraft touched down. It was obvious to gromnd o
®eervers, because of the increasing nose-up attitude, that the aircraft was held
i ! the ground as long as possible; otherwise, the landing appeared normsl. -

inother test was mads under similar conditions. At an sirspeed of 100 knots,
‘& shout 8 feet above the ground, all throttles were quickly opensd about half-
Untile distance. When this was done, there appeared t¢ be 2 ccmplete loss of
Mt and the alreraft sank rapddly to the runway. The airerafi's attituds &id mot
fitage, and no changes were noticed in elevator forces. Ground observers said the
idmime dropped about 8 feet onto the rumway.
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As 8 result of the investigation of this accident, immediate corrective
action was taken:

1. 4 dual, 21-degree pitch lock solenoid warning light was installed m
all coepany ﬁsccmnt aircraft. This second light is a safety factor in the
event of a broken or burned-cut bulb.

2. A 300-hour periodic check of all microswitches was implemented. This
requires their removal and installation of newly overhauled microswitches.

3. A hole was drilled in each microswitch case to allow excess molstore
to drain from the switch.

4. Prior to installing any new switch received from the mamufacturer, an
inspection of the switch will be made.

Following the public hearing of this accident, the company decided to take
this additional immediate corrective action:

1. A test circult was installed in all Capital Airlines Viscount aircraf}
consisting of a dual light and =ingle pole double throw switch which provides:
means to check, while in flight, the positive and negative sides of the Q-depws
piteh solencid circuits to determine if the microswltches are malfunctioning.
This test circuit will also indicate an inadvertent positive or negstive feed
which might have been introduced directly to the wiring of the circuit.

2. The 21—degree pitch. lock warning lights were duplicated on the fire
control panel Iin front of the copilot.

3. Hemmetically sealed landing gear actuated microswitches were ordsred
and are to be installed upon delivery.

~ Analysis

Capital Airlines placed the Viscount aircraft in passenger service in July
i%*g s and Captain Taylor was gualified as captain on this type aircraft July 4,
955,

The captain stated that early in the landing appreach the landing gear
selector lever was placed in the down position, and the three green lights,
indicating the gear was down and locked, were obgerved. He further said that
to hie knowledge this lever was not touched again; the first officer agreed wit
this statement. Shortly after initial ground comtact, the nose gear and the
main gears retracted. Exemination of the landing gear compenents disclosed thit
the down lock pins were not sheared, the hydraumlic selector valve and fis elect
rical actuator were found in the gear-retracted position, and the cockpit selestr
lever was found in the gear-up position, These facts, and other evidence defi-
mitely indicate that the system was actuated hydrsulically by movement of the
cockpit selector lever. It is considered likely that the landing gear selecter
lever wss moved unknowingly by a crew member following impact. It is also
believed that the gear retraction minimized the possible serious consequences of
the fuselage break,
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Considerable thought was given to the poseibility that the aireraft stalled.
(aptain Taylor testified the speed of the aircraft was appraximately 105 kmots at
the time of the drop. This is well above the stalling speed of the aircraft which,
mder existing conditions, would have been approximately 81 imots. The eaptain
dso said that the stall warning device (astick shaker) &4d not operate. This
device is designed to warn the pilot when the speed of the aircraft is 5 to 15
mots above stalling apeed. I% is thonght that the slight nose-up attitude at
the time of touchdown was not of sufficient magmitude to have cansed the aircraft
to stall. I% is concluded, therefore, that the airecraft did not stall.

Several of the witnesses at the public hearing testified that this fuselage
failure occurred in flight, just before the ground impact, Accordingly, this
pesibility was thoroughly explored. Sections of the fuselage skin and stringer
mterial from one side of the fracture were removed and sent to the Bureau of
Sandards for testing and evaluation. The Burean's report clearly shows no evi-
fsnce of fatigue or defective material. The fractures were all of ths ductils,
merload type; therefore, it is virtually impossible that these failures occurred
n flight. This 1s also true because, in the absence of a fatigus failure, exces-
sive loads would have to have been applied to produce the failure. An evaluation
of the fuselage loading for the time involved indicates that the aft fusslage
wuld be very lightly loaded during the approach condition. Since no violent man-
mvering was involved, it 1s inconcelvable that excessive loads, sufficiently high
amgh to fracture the fuselage, could have been imposed in flight. Farther, the
rported and cbserved flight path 13 not consistent with an inflight fuselage fail-
ire. Had the fuselage failed in flight, the down-balancing tail load would have
beer relieved and the alrcraft would have vioclently pitched nose dowrrrard. The
feveloped facts indicate that this did not happen. In summary, the fuselage fail-
e did not occur while the ajrcraft was airborne; the failure wndoubtedly occur~
red 33 & result of the hard landing. The wing spar failures and the condition of
the main landing gear are further evidence of the severity of the landing.

The circuit of the 2d-degree pitch lock solenoid contains four microswitches,
tw connected in parallel on the positive side and two comnected in parallel m
the negative side. This necegsitates that one switch on each side of the circuit
te electrically conductive before the sclencid is energized, thus campleting mme
of the steps toward withdrawal of the 2l-degree pitch stops. This circuit is
designed expressly as a safety measure in that malfunctioming of two switches is
required to establish an wwanted cireuit. However, this double failure feature
of the circuit was commromised in that a fajlure of one switch could go unde—
tected for an indeterminadle period of time. Mo specific inspection period had
been established for these switches.

Examination of these microswitches showed three were capable of having
@ifurctioned by either freesing or sticking. In the light of the first officert's
tatement that he saw the 17-degree pitch warning lights om before touchdown, it
le soncluded that at least two of these switches malfunctioned in flight.

The first officer stated that simultaneounsly with the execution of the
tptain's command for full flaps he saw three of the 17-degree pitch warning
lghts came on. The airspeed at that time was approximately 105 knots. Sesing
these 1ights, he rapidly advanced all four throttles approximately two-thirds
of their travel.
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Power control of the Wscount alrcraft consists of four throttles which
simul tanecusly schedule r. p. m. and fuel flow for each of the four engines.
The propeller response to the signal for higher r. p. m. is more rapid than the
engine response to increase power to maintain this r. p. m. This is a normal
turbine propeller characteristic and the lag of the Rolls Royce Dart engine is
considered to be acceptable. A mmber of variables, such as alrspeed and rate
and extent of throttle movement would affect the duration of this lag. In this
instance, it is believed the lag was approximately 2.5 seconds. During 2 major
portion of this period, the propeller blades would be at four degrees attemsplin
to maintain the higher called for r. p. m. through windmilling action with re-
sultant greatly increased drag.

Under the above circumstances, two deleterious effects on aircraft perfom-
ance are produced. These two effects are the increased propeller drag and the
logs of wing 1ift due to the reduced local air velocity over the wing in the ara
aft of the propellers. In this instance, the loss of 1lift effect was more aign.
ficant since the effect was immediate, whereas the drag effect requires a Iomger
time interval to be fully effective. Since the subject aircraft was only 25 %o
50 feet above the ground when the drop occurred, and the time interval from the
beginning of the difficulty to gronnd impact was so short, it is thomght that
loss of 1ift was mainly responsible. Subsequent flight tests, conducted by ths
manufacturer, confirmed this belief, These tests also showed that under simdlar
conditions, if the throtiles were advanced slowly, drag detrimentel to flight
and deterioration of 1ift does not develop.

In conclusion, it is apparent that at least two of the microswitches mal-
functioned when the aircraft became airborme at Detroit and contimed to do sc
throughout the flight. The failure of these swiiches permitted the energixing
of the 2l-degree pitch lock solenoid, making it possible for the stops to be
withdramn during the approach., The crew did not observe the 2l-degree pteh
lock solenoid warnming light and consequently the emergency switch which was pro-
vided to prevent the propellers going into the ground fine pitch range while in
flight was not actnated, As the aircraft neared the ground at Chicago, the first
officer did see the 17-degree pdtch lights come on. No instructions having bee
provided the crew of the consequence, he quickly advanced the throttles, camsing
the propellers to immediately seek the lowest possible blade angle. The ensming
loss of 1ift dropped the alrcraft to the ground.

Findings
On the basis of all available evidence the Board finds thats
1. The alrcraft, the carrier, and the crew were currently certificated.

o 2. The weight of the aircraft at takeoff was under the maximusm allowable
gross takeoff weight and the load waa properly distributed.

" 3. The maximum allowzbls Viscount landing weight for a landing om runway
J1R was exceedad.

| 4. Three of the four landing gear actnated switches, which are located om
the landing gear cleo struts and which effect operation of the propellsr, wers
- found to have beem capable of malfunctioning by jamming, sticking, or freesing,
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‘ 5. No periodic inspection for internal examination of these switches had
been established by the company prior to the accident.

6. At least two of the landing gear actmated switches malfunctioned, making
it possible for the 2l-degree pitch atops to be withdramm, and consequently
ineffective.

7. The crew falled to see the 2l-degres pitch warmning light on, and, there-
fore, they did not actuate the emergemcy switch.

8. Daring the final stage of the approach at Chicago, the propellers moved
to the ground fine pitch range.

9. When the first officer saw three of the 17-degree piteh waming lights
¢me on, he advanced all four throttles quickly.

10. The rapid advance of the throttles caused the propeller governor

toitrol to move the propeller blades to the four-degres pitch position, thereby
creating both propeller drag and loss of wing lift.

Probable Cause

The Board determines that the probable canse of this accident was a
mifmetioning of the propeller control switches which culminated in an abrupt
loss of 14f%.

BY THE CIVIL AERONAUTICS BOARD:

/s/ JAMES R. DURFEE

/8/ JOSEFH P. ADAMS

/s/ CHAR GURNEY

/s/ HARMAR D, DENNY

/s/ G. JOSEPH MINETTI




SUPELEMENTAL DATA

Investigation and Hearing

The Civil Aeronautics Board was notified of the accident at approximately
0830, February 20, 1956, An investigation was immediately started in accordas
with the provisiona of Section 702 (a) (2) of the Civil Aeronautics Act of 193
as amended. A public hearing was ordered by the Board and was held in Chicagy,
Iilinoia, March 29, 30, and J1, 1956.

Aiyr Carrier

Capital Airlines, Inc., is a Delaware corporation and maintains its princim
offices in Washington, D. C. The corporation holds a current certificate of g
lic convenience and necessity issued by the Civil Aeronautica Board to engage b
the transportation of persons, property, and mail. It also possesses a valid i
carrier operating certificate issued by the Civil Aeranautics Administration.

Flight Persomnel

Captain Roger Harrison Taylor, age 55, was employed by Capital Airlines
December 22, 1934. He held a currently effective airman certificate with an air
line transport rating and other appropriate category, class, and type ratings.
He had a total of 17,752 flying hours, of which 610 were in the Viscount. He
satisfactorily passed his last CAL physical examination on September 28, 1955,
with the following waiver: "Holder shall possesa adequate protecting lenses fo
near vision while exercising the privileges of his Airman Certificate.®™ His lut
route check was on December 21, 1955, and his last instrument check was on ;
Jamuary 23, 1956. '

First Officer George Richard Hanst, age 38, was employed by the company o
February 26, 1951. He held a valid airman certificate with commercial piiot,
single- and mmlti-engine land and sea, and instrument ratings. He had a total
of 5,539 flying hours, of which 53 were on Viscount aircraft. His last CAL
physical examination was taken on Janmuary 13, 1956. His last route and instrv
ment checks were taken on Janumary 5, 1956.

_ Hoatess Gloria Galloway was employed by the company on October 27, 1955.
Hosteses Jacqueline V. Sadowski was employed by the company on Deceaber &, 1955.

The Aircraft

Wsconnt aireraft N 7404, model 744, serial number 90, was mamufactured by
B ckers-Armstrong, Ltd. Date of manufacture was July 23, 1955. Total flying
hours were 1,541.

Fngines installed in this aircraft were manufactured by Ralls Royce, Lid.,
and designated Mark 506. The engines were equipped with propellers marmfactnrd
by Rotol, Ltd. Nos. 1 and 3 were type 147/4~20-4/20E, and Nos. 2 and 4§ were
type 147/4~20-4/18E.



